INTRODUCTION
Evidence for the possibility of formation of phases with the general formula RBiGeO 5 during crystal growth of some rare-earth germanates from high-temperature solutions in molten Bi 2 O 3 was mentioned by Dem'yanets et al. [1] and Bondar' [2] . Germanate phases with the general formula R x Bi 2 -x GeO 5 (0 ≤ x ≤ 2) were obtained by Cascales et al. [3] and Cascales and Zaldo [4, 5] . It is worth noting that the R 2 GeO 5 compounds existing in the ternary systems Bi 2 O 3 -R 2 O 3 -GeO 2 are stable phases (melting congruently) [1, 2] , whereas the Bi 2 GeO 5 compound is metastable and is missing in the equilibrium phase diagram of the Bi 2 O 3 -GeO 2 system [6] . According to Kharitonova and Voronkova [7] , the Bi 2 GeO 5 compound cannot be obtained by solid-state synthesis. At the same time, metastable Bi 2 GeO 5 was reported by Kargin et al. [8] to form as a reaction intermediate during solid-state reaction between its constituent oxides. The Bi 2 GeO 5 phase crystallizes when conditions of metastable equilibrium in the Bi 2 O 3 -GeO 2 system are fulfilled [6] [7] [8] [9] [10] : slow cooling of a superheated melt from the temperatures corresponding to structural changes in the melt [6] . Thus, since R 2 GeO 5 and Bi 2 GeO 5 differ in nature, there is no corresponding pseudobinary system (data on phase equilibria in such systems are not available in the literature). Analysis of the ternary systems Bi 2 O 3 -R 2 O 3 -GeO 2 (in particular for R = Tb and Dy) leads us to assume that the RBiGeO 5 phases belong to the pseudobinary join Bi 2 O 3 -R 2 Ge 2 O 7 . Given all of this, and the fact that the thermophysical properties of TbBiGeO 5 and DyBiGeO 5 are unexplored, we thought it reasonable to study the thermodynamic properties of these compounds.
The objectives of this work were to study the hightemperature heat capacity and determine the thermodynamic properties of TbBiGeO 5 ) . Next, stoichiometric oxide mixtures were ground in an agate mortar and pressed into pellets, which were then sequentially fired in air at 1003, 1073, 1123 (20 h at each temperature), 1143 (10 h), 1173, and 1223 K (50 h at each temperature). To drive the solid-state reactions to completion, the pellets were reground and re-pressed every 10 h. The phase composition of the samples thus prepared was determined by X-ray diffraction on a PANalytical X'Pert Pro MPD diffractometer (Netherlands) with CoK α radiation. X-ray diffraction patterns were collected using a PIXcel fast detector (angular range 2θ = 13°-156°, scan step of 0.013°). Figure 1 shows the raw X-ray diffraction data, calculated profiles, and difference plots for single-phase TbBiGeO 5 and DyBiGeO 5 samples. The lattice parameters of TbBiGeO 5 and DyBiGeO 5 were determined by profile fitting using the derivative difference minimization method [11] . In Tables 1 and 2 , the values thus obtained are compared to previously reported data. It is seen that the present results for TbBiGeO 5 and DyBiGeO 5 agree well with data reported by Cascales and Zaldo [5] . Moreover, it is seen that the crystal structure of TbBiGeO 5 and DyBiGeO 5 differs from that of the stable compounds Tb 2 GeO 5 and Dy 2 GeO 5 and the metastable compound Bi 2 GeO 5 .
The heat capacity of TbBiGeO 5 and DyBiGeO 5 was measured using a Netzsch STA 449 C Jupiter thermoanalytical system. The experimental procedure was described in detail elsewhere [14, 15] . The experimental data were analyzed using the Netzsch Proteus Thermal Analysis software package and licensed Systat SigmaPlot 12 graphing software. Figure 2 shows the temperature dependences of molar heat capacity for TbBiGeO 5 Table 3 .
RESULTS AND DISCUSSION
The present heat capacity data for TbBiGeO 5 and DyBiGeO 5 cannot be compared to other results because no such data are available in the literature. Taking this into account, we compared the present experimental C p data to values calculated using the Neumann-Kopp rule [16] : (3) where (j) is the specific heat of a mixed oxide compound, (i) is the specific heat of the ith constituent binary oxide, and m i is the mole fraction of the corresponding binary oxide. To obviate the need for taking into account the difference in molar mass, specific heats are given in J/(g K). The experimentally determined values of TbBiGeO 5 and DyBiGeO 5 , 0.34 and 0.33 J/(g K), respectively, were found to be lower than the values calculated by Eq. (3) (0.39 J/(g K) for both compounds). The data for Tb 2 O 3 , Dy 2 O 3 , Bi 2 O 3 , and GeO 2 , necessary for calculation by Eq. (3), were borrowed from Leitner et al. [16] . According to Reznitskii [17] , both positive and negative deviations from the Neumann-Kopp (additivity) rule are possible, reflecting changes in the vibrational frequencies of atoms in a mixed oxide compound in comparison with its constituent binary oxides. T, 
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